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The wide range of estimated nicotine deliveries calculated from stub analyses (fig 2) indicates that individual intakes of nicotine and other substances in cigarette smoke cannot be safely deduced from measurements of their yields when the cigarettes are smoked in a standard way by machines. Methods for accurate quantification of individual smoking habits without affecting them are essential in further studies of this kind. Measurements of carboxyhaemoglobin might prove valuable for this purpose.
The reduction of cough score of the men smoking NSM cigarettes before the crossover was temporary and small. The largest difference was between a score of 4 and 5, which represented roughly the difference between "I can only remember coughing a couple of times today" and "I have coughed a few times today." A larger difference might perhaps have been observed if the average score had been higher. The lack of any divergences of score after the crossover may have been due to the small difference in estimated tar-and presumably of compounds of the smoke that cause cough-between the two groups (see table II ). That spirometric tests showed no difference is not surprising since there is now evidence that about seven years are required to establish rates of change of these values with sufficient confidence to distinguish even between smokers and non-smokers, 10 and it has been reported that the immediate increase of airways resistance on smoking NSM or conventional cigarettes is similar.11
Our main conclusions are: firstly, since cigarettes containing 30O NSM were acceptable to 199 out of 200 heavy cigarette smokers, it is reasonable to suppose such cigarettes are likely to be generally acceptable and those who smoke them may benefit at least by some decrease in cough; secondly, cigarettes with a nicotine delivery of no more than 10 mg are also likely to be widely acceptable and smokers who change to this lower level from cigarettes delivering nearly 1-4 mg are unlikely to have any increased exposure to tobacco smoke, as previous studies have suggested.6 -Furthermore, since on the reverse change some men changed their smoking habits to avoid a significant increase of nicotine intake, many smokers might in time become accustomed to an even lower yield of nicotine.
These conclusions are based on small samples but are unlikely to be grossly misleading. If correct they are important, for 79 out of 109 brands listed by the Department of Health and Social Security in their tar and nicotine tables in February 1976 delivered more than 10 mg nicotine and, with it, a larger dose of tar than most cigarettes delivering less nicotine. According to our findings, many smokers would be quite content and might suffer less harm to their health than at present if stronger brands of cigarettes were not available. Inclusion of NSM in cigarettes night make it easier for the manufacturers to reduce the tar and nicotine.
Further studies of this question are undoubtedly necessary, for our results are based on smokers who were not a random sample of any defined population. Longer trials lasting for as much as five to 10 years would be needed to assess the effects of smoking such cigarettes on lung function or mortality rates from smoking-related diseases. Our findings show how important it is that in such studies careful assessments should be made ot any changes in smoking habits that may follow changes in the types of cigarettes smoked. reduction of tar intake is limited by the reluctance of smokers to tolerate similar reductions in nicotine. A new approach would be to aim at lowering tar yields of cigarettes from the present average of 18 mg to around 6 mg but maintaining nicotine yields at around 10 to 1-2 mg, which would be acceptable to most smokers. This approach requires that emphasis be placed on tar: nicotine ratios as well as on the absolute yields. These ratios for brands on sale in Britain today average 14 2 and range from 9-6 to 20 8. Their risk of lung cancer and bronchitis might be more quickly and effectively reduced if attention were focused on how to reduce their tar intake, irrespective of nicotine intake. The most logical way to do this would be to develop a cigarette with a very low tar yield but a medium nicotine yield. This approach requires that emphasis should be placed on the ratio of tar to nicotine yield as well as on the absolute yields. This paper examines these ratios and the differences between the brands in the latest tar and nicotine yield tables for cigarettes sold in the United Kingdom2 and suggests how an index based on the ratio of tar to nicotine would serve as an additional guide for assessing the amount of tar likely to be taken in from different brands.
Methods
The data for this study were the official estimates of tar and nicotine yields of cigarettes sold in the United Kingdom and published in January 1976 by the Health Departments of the United Kingdom. 
Results
Tar and nicotine yields of the different brands are shown in table I. The tar yield averaged 18 37 mg (SD 6-0) and the nicotine yield 133 mg (SD 0-5), and there was a high positive correlation between them (r = 0 93; P < 0-001). There were a few brands, however, that produced more than the average amount of tar in relation to nicotine and others that produced a bit less. The ratio of tar yield to nicotine yield for each brand, expressed as mg tar per 1 0 mg nicotine, is shown in table I. The average for all the brands was 1416 (SD 1-8). In 12 for health, the price of filter paper being a good deal less than that of highly taxed tobacco.
This trend to lower tar and nicotine yields seems now to have flattened however, and there has been little change since 1973 (see figure) . The latest figures for cigarettes tested in the second half of 1975 (table I) showed average yields of 18 4 mg tar and 1-3 mg nicotine compared with 18-7 mg tar and 1 4 mg nicotine in 1973. This flattening in the rate of decline of tar and nicotine yields since 1973 has occurred despite the fact that over this precise period the Government has taken its first positive action by publishing their first official tar and nicotine table in April 1973 and subsequent tables at six-monthly intervals2 '-not to mention the clear advice, printed on these tables, urging smokers who cannot stop to switch to a brand with a lower tar yield. The Health Education Council too has attempted to persuade smokers to change to low-tar brands.
This apparent barrier at an average nicotine yield of around 1 0 mg or more suggests that smokers go no lower because to do so deprives them of satisfaction. Table I shows the striking predominance of brands in the medium-nicotine range. This is mirrored by the nicotine yields of the most popular brands shown in table II. One in three of all cigarette smokers in Britain smoke either Embassy Filter or Players No 6 Filter,'1 both of which have a nicotine yield of 13 mg; and about 75°( of cigarette smokers choose cigarettes in the medium-nicotine range, whereas no more than 120,, smoke a brand with a yield of less than 1.0 mg.12 The proportion of smokers who regularly smoke a lownicotine brand is apparently increasing slowly but it is unlikely that a substantial majority will ever be satisfied by very low nicotine levels. Furthermore, many who do succeed in switching to low-nicotine cigarettes may achieve this only because they compensate by taking more puffs or inhaling more deeply, in which case much of the benefit of having switched to a low-tar low-nicotine brand is cancelled out.
Hence, although the low-tar low-nicotine approach has achieved much, and the filter-tipped cigarettes smoked by most smokers today are a good deal less harmful than the plain cigarettes of 20 years ago, further progress is hampered by a nicotine-need barrier. In my view, merely to continue along the same lines will achieve little more. A new approach is necessary. Fortunately a low-tar medium-nicotine approach has enormous potential.
. 
LOW-TAR MEDIUM-NICOTINE APPROACH
The logic behind a low-tar medium-nicotine approach is very simple. Most smokers smoke to obtain nicotine and do not stop smoking because they cannot easily do without it. For the same reason they cannot easily switch to cigarettes with a very low nicotine yield. Unfortunately, with today's cigarettes the yields 0 of tar and nicotine are locked together so that the correlation between them is high (0 93). This means that most smokers cannot switch to a brand with a very low tar yield without also having to put up with a very low nicotine yield. Only the 12"% of smokers who tolerate a nicotine yield below 10 mg can lower their risks of cancer and bronchitis by smoking cigarettes with the relatively low tar yields of 10 mg or less. The majority who require cigarettes with a nicotine yield of 13 or more are forced to also take in a tar yield of 18 mg or more. What most smokers require is a cigarette with a medium nicotine yield (10-1 5 mg) but a low or very low, rather than medium, tar yield. This would not save them from the lesser risks-of a medium-nicotine intake but would enable them to reduce the far greater risks of a medium-tar intake.
Such cigarettes are unfortunately not yet available, but this is largely because no one has thought of making them. Table I shows, however, that there is some variation between brands in tar: nicotine ratio. On average, a smoker must take about 14 mg of tar into his lungs if he is to enjoy the effect of 1 mg of nicotine. Nevertheless, some brands allow this to be enjoyed at a cost of less than 12 mg of tar whereas others produce more than 16 mg of tar for the same amount of nicotine (table I). I am suggesting that the smoker should be allowed about 10 mg nicotine at a cost of about 5 mg tar. This is certainly not beyond the technical skills of the tobacco industry. All they require is the motivation to channel their skills in this direction.
This motivation might be provided if the Government, in their six-monthly tar and nicotine tables, would focus attention not so much on the tar yield (for this is how they currently categorise groups of cigarette brands) but on the nicotine yield and the ratio of tar to nicotine, as in table I. This would enable smokers to get down to as low a nicotine level as possible (for this too is desirable) and to then choose the safest cigarette at this level in terms of tar: nicotine ratio. In other words, they could choose the brand that produced the least amount of tar in relation to their individual nicotine need. A word of caution is necessary: the amount of tar taken in is not the only criterion of tar hazard. The tar from different brands of cigarette may vary in harmfulness ("specific carcinogenicity") and in its interaction with other components of smoke. One study, however, has shown that reducing the tar: nicotine ratio does not increase mouse skin carcinogenicity."3 HOW TO REDUCE NATIONAL TAR INTAKE BY TWO-THIRDS Theoretically there are four different ways to reduce, by as much as two-thirds, the tar intake into the nation's lungs. The first would be to reduce the prevalence of smoking by twothirds. This approach has failed in the past and is unlikely to succeed in the foreseeable future. Moreover, if it is the lighter, less-addicted smokers who stop the drop in prevalence would have to be more than two-thirds for the overall tar intake to be reduced by this amount. The second approach would be to persuade the smoking population to cut down their cigarette consumption by two-thirds. This too has failed in the past and is in the long-term as difficult as giving up smoking altogether. The third approach would be to persuade smokers to smoke cigarettes with an average tar yield of 6-0 mg rather than the current average of about 18 0 mg. But to achieve this with present-day cigarettes would require that smokers tolerate a reduction in nicotine yield from the current average of 1-3 mg down to about 0 4 or 0 5 mg, and this too seems unlikely. The fourth, logical and realistic approach would be to lower the tar yields of cigarettes to an average of 6-0 mg while maintaining a medium nicotine yield of around 10 to 1-3 mg (see figure) . By such means it might be possible to lower the intake of tar into the nation's lungs by as much as two-thirds by the early 1980s.
